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Abstract

Nudging is one of the strategies from behavioral economics that aims to influence
behavior by changing the environment. We propose that it could also be a valuable
means to influence behavior in educational contexts. However, implementation of nudging in education is yet sparse. We describe the relevant issues to consider when applying
nudging in education, arguing that a focus on the long-term effects and underlying
processes of a nudge is necessary for successful implementation. Then, we aim to
facilitate this implementation of nudging in education by making a distinction between
nudges that is relevant for overcoming these issues. Based on the framework proposed by
Hansen and Jespersen (European Journal of Risk Regulation, 4(1), 3–28, 2013), we
distinguish between Type 1 and Type 2 nudges, and transparent and non-transparent
nudges, resulting in four nudge categories. For each of these nudge categories, we
determine its suitability for different educational goals. The resulting decision matrix
can help researchers and practitioners when designing nudges for an educational context.
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In education, desired behavior is often difficult to achieve (Ruggeri 2019). Nudging theory
(Thaler and Sunstein 2008) is a framework frequently used in behavioral science and behavioral economics, which asserts that subtle and indirect changes in the environment are effective
means to change people’s behavior and decision-making. In this article, we focus on successful
implementation of nudging in education. To do so, we first investigate what nudge types
utilize what cognitive processes and connect these underlying processes to different educational contexts. This results in a decision matrix that helps to determine what nudge type is best
suited for a given educational context, or vice versa.

Nudging
A nudge is defined as “any aspect of the choice architecture that alters people’s behavior in
a predictable way without forbidding any options or significantly changing their economic
incentives. To count as a mere nudge, the intervention must be easy and cheap to avoid.”
(Thaler and Sunstein 2008, p. 6). The book Nudge contains widely known examples, such
as the inclusion of the image of a fly in the urinal to reduce spillage and the automatic optin instead of opt-out of a pension plan. Successful examples of these techniques include
the addition of a descriptive social norm in tax letters (“9 out of 10 people in Britain pay
their tax on time”) to increase tax payers’ response by 5 percentage points (Cabinet Office
Behavioural Insights Team 2012), using people’s tendency to follow the crowd to promote
compliance. Similarly, defaulting registration as an organ donor, so people are automatically a donor unless they opt out, leads to an increase in donors registered (Thaler and
Sunstein 2008).
Nudges have been first introduced in the policy field to help people make improved
decisions, and have thereafter widely been applied across various other domains associated
with human behavior. Fields as diverse as health (e.g., improving stair usage by presenting
health information in hospitals; Dorresteijn et al. 2013), safety (e.g., reducing speeded driving
signs by providing real-time feedback; Sandberg et al. 2009), financial well-being (e.g., default
enrolment in a pension plan; Thaler and Benartzi 2004), and climate (e.g., increasing towel reusage in hotels; Goldstein et al. 2008) have benefitted from the effectiveness of nudging in
changing human behavior (Halpern 2015; Thaler and Sunstein 2008). The cost-effectiveness
of nudge approaches has even led to the establishment of specialized nudge teams in both
national and local government in several countries (Bhargava and Loewenstein 2015; Sunstein
et al. 2018).

Mechanisms of nudging
Nudging is linked to dual process theory (Thaler and Sunstein 2008), according to which there
are two cognitive systems for processing information. Dual process theory has a long history in
cognitive psychology. Since its introduction by Wason and Evans (1974), many dual process
theories have been developed, for example, in social psychology (e.g., Caplin and Martin
2016; Epstein 1998; Fiske and Neuberg 1990) and cognitive psychology (e.g., De Neys 2006;
Geary 2008; Stanovich 1999; Stanovich and West 2000; for an overview of dual process
theories, see Chaiken and Trope 1999; Evans 2008). In the past decades, the validity of a
division between two processing systems has been debated and different labels have been
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introduced to refer to these dual systems (Melnikoff and Bargh 2018). In this article, we use
the same conceptualization and labeling of dual process theory that was adopted by Thaler and
Sunstein (2008) to explain nudging, namely System 1 and System 2, terms that were
introduced by Stanovich (1999) and popularized by Kahneman (2011).
The terms “System 1” and “System 2” are used to describe two ways of processing
information. System 1, also called “automatic,” consists of uncontrolled, effortless, fast,
associative, unconscious thinking. To facilitate this quick form of thinking, System 1 uses
cognitive boundaries, biases, and rules of thumb to make decisions. Examples of characteristic
behavior facilitated by System 1 are instinctual or habitual responses, like slowing down when
approaching a dark tunnel, eating what is in front of you, or being startled when hearing a loud
noise. System 2, also called “reflective,” is controlled, effortful, slow, deductive, and selfaware, and represents a more deliberate way of thinking. Examples of characteristic behavior
facilitated by System 2 are parking your car in a narrow space, comparing two TVs for best
value, or filling out a tax form. As System 1 requires little effort compared to System 2, it often
determines our behavior, instead of the careful deliberation by System 2. This can lead to
behavior inconsistent with a person’s long-term goals. For example, a person has the long-term
goal to lose weight, but still engages in unhealthy behavior like snacking. The proposed lack of
rationality of System 1 causes seemingly unimportant environmental cues to have a serious
impact on behavior, while for the System 2, these cues should be irrelevant. For example,
consumers buy wines consistent with the country of origin of background music in the store
(North et al. 1999) and are more likely to choose a food item when it is placed in the center
than when placed at the extremes of a display (Keller et al. 2015).
The central assumption of the theory underlying nudging is that, instead of trying to circumvent
or fight the proposed lack of rationality of System 1, it should be accepted and used in a positive
manner. Thaler and Sunstein (2008) advocate small changes (nudges) in the environment that
make use of these shortcomings to alter people’s behavior in a predictable manner, without limiting
options or significantly changing economic incentives. These nudges make use of the proposed
lack of rationality of System 1 to guide people towards improved decisions.

Nudging in education: promises and challenges
The popularization of nudging has not yet reached the field of education. A review on nudging by
Szaszi et al. (2018) found that 42% of the identified studies were focused on promoting health,
while only 4% were focused on nudges in the field of education. Additionally, a meta-analysis on
the application of nudges by Hummel and Maedche (2019) showed that none of 96 analyzed
nudging studies was conducted in the context of education. The present paper aims to close this
gap. Specifically, we describe the promises and challenges that arise when applying nudging in an
educational context, and what types of nudges are best suited for different educational settings in
order to provide guidance towards the successful implementation of nudging in education.

Promises
Firstly, substantial similarity exists between education and the areas that nudging has already
successfully been used in. Nudging aims to change behavior that is in line with a person’s selfproclaimed goals (their System 2) but that they themselves fail to achieve due to automatic
behavior (their System 1). Examples in an educational context would be realizing a deadline,
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paying attention in class, enrolling for college, or even arriving on time. Students would likely
agree that they want to exhibit these behaviors, but experience problems to achieve these
because of assumed interference from System 1; they lack willpower, postpone, or overestimate their own capabilities.
Secondly, the first steps have already been made to bring nudging to the educational field.
These first steps have been documented in a thorough review by Damgaard and Nielsen
(2018), who show that this is a promising direction for nudging. Nudges in education have
proven successful in improving educationally relevant outcomes and behavior. The following
examples demonstrate the diversity of the techniques and behavioral goals achieved using a
nudging approach (for a complete overview, see Damgaard and Nielsen 2018). York et al.
(2019) successfully increased the frequency of literary activities at home by sending the
parents text reminders three times per week to engage in a literary activity. Clark et al.
(2019) asked students to set task-specific goals for a course, which led the students to take
more practice exams. A study by Lin-Siegler et al. (2016) managed to improve grades by
providing the students with information about the struggles of well-known scientists. Student
dropout was reduced substantially by a weekly one-sentence message about the student’s
performance from teacher to parents (Kraft and Rogers 2015). Successful applications for
federal student aid were increased by 3.3 percentage points using repeated informational
reminders about the application process (Page et al. 2020).

Challenges
While there is ample opportunity for, and already promising results of, bringing nudging to
education, we also see challenges. Nudges that have been successful in different fields are not
necessarily one-on-one transferrable to education. This is because the educational environment
has its own characteristics. For example, educational goals are often long-term oriented, and
attempts to change educational behavior are mostly aimed at long-term behavioral change
(e.g., Dunlosky et al. 2013). However, at present, creating a long-term impact is one of the
main challenges in nudging (Marchiori et al. 2017) and many nudging interventions fail to
have long-lasting effects (Raymaekers et al. 2018). In other words, it is largely unclear what
the effects of nudging are in the long-term. This is not surprising given that nudging research
in general so far has mostly focused on immediate or short-term behavioral change (Marchiori
et al. 2017; Raymaekers et al. 2018). Applied to education, it could be asked whether a nudge
can facilitate long-term behavioral change in an educational setting? A related question is how
long the effect remains when the nudge is removed. Perhaps a nudge can successfully function
as an in-between explicit instruction and complete internalization of the desirable behavior,
similar to scaffolding, a technique where instructional support is gradually decreased until
students can independently perform a task (Wood et al. 1976). The answers of these questions
are yet unknown and require more research. Answering these questions is beyond of the scope
of this paper, but we aim to provide a framework that can help investigate these challenges.
Additionally, there is a responsibility to ensure that nudges applied within the
educational context fit there. A nudge in education should not interfere with core
educational principles like knowledge transfer or emancipation of citizens, nor should
they have negative spillover effects in other important areas. Nudges should not interfere
with or contradict these principles and should have an ultimately positive effect on
students. This responsibility is enhanced because nudges in most other fields target
adults, but a large part of the nudges in education target children. For nudging in

Nudging in education: from theory towards guidelines for successful...

education to be successful, negative direct or indirect effects on students or the educational process should be out of the question.
We identify a key aspect of overcoming these challenges to successful implementation of
nudging in education: investigating the cognitive processes and subsequent behavior that a
nudge affects. With this information, nudges can be introduced into the educational field in a
more thoughtful way. We discuss the importance of the underlying processes of a nudge and,
using this information, adapt an existing framework to identify which types of nudges are
suitable for which educational context.

The importance of underlying processes
Nudges cannot directly influence an intended end goal, but use cognitive processes to create a
change in behavior. This changed behavior can then help reach the intended end goal. In most
fields, the primary indicator of success is reaching the end goal for which the nudge was
created, not how the preceding underlying processes have changed. While an end goal can be a
type of facilitated behavior (e.g., walking to the trash bin), often it goes a step beyond that,
treating the nudged behavior as a stepping stone towards the end goal (e.g., a clean street).
What this new behavior then consists of often receives less attention, as long as the end goal is
sufficiently reached. This idea seems still rooted in the same traditional notions of rationality in
policy making that Thaler and Sunstein (2008) argue against, where an intervention’s expected
utility is the criterion on which its success is measured. Still, this view is persistent. Indeed,
Szaszi et al. (2018) report that across domains, only 42% of the reviewed papers focus on
underlying processes of a nudge. For education specifically, Ruggeri (2019) claims that there
is an overreliance on outcome measures when evaluating behavioral interventions.
Take the example of bright footsteps leading to a trash bin, a nudge that has been
demonstrated in practice to decrease litter (e.g., Keep Britain Tidy 2013; Zero Waste
Scotland 2015). In this case, the cognitive process through which this nudge worked is unclear
and can take various forms. It can, for example, be sought in the footsteps grabbing attention,
making the trash bin salient for the observer, but also in a subconscious descriptive norm,
encouraging trash bin use by suggesting most others use this trash bin (Hansen, in Webster
2012). Additionally, what the nudged relevant behavior consists of is also unknown. There is
more than one possible explanation for reduced littering in a certain street: people can use the
trash bins more, but could also be littering elsewhere. As long as the results are in line with the
end goal, these unknowns are often not investigated.
Especially in education, the cognitive processes and subsequent behavior in between a
nudge and an end goal also deserve attention (Binder and Lades 2015) and could even be
nudging goals themselves (Sunstein 2016). Currently, the end goal-focused nudging
approach is continued when bringing nudging into education. More than half of the nudges
in education described by Damgaard and Nielsen (2018) do not focus on improving
behavior but on improving end goals that are not behaviors themselves, such as grades
and course credits. Such an approach runs the risk of achieving these end goal through
undesirable cognitive processes or unwanted behaviors. To establish a durable effect of
nudges in education, we should not only focus on educational end goals, but also
acknowledge that the cognitive processes and behaviors they display to achieve those
end goals are well suited and educationally sound and responsible. We will demonstrate
this using two examples.
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The importance of underlying processes in education
For our first example, consider a student, named Mark, who is underperforming in high school.
To improve Mark’s grades, the teacher may try to nudge him by showing his grades relative to
those of his peers (as done by Azmat and Iriberri 2010). This simple informational nudge has
proven successful in increasing grades by small margins (see Azmat and Iriberri 2010; Goulas
and Megalokonomou 2015). In the traditional, end goal-focused view of nudging, the story
ends here. This is a successful, cost-effective nudge to boost grades and should be implemented. However, from an educational perspective, it is important to look further to ensure that the
cognitive process and nudged behavior of the student are positively or at least not negatively
affected. It is possible that the nudge activated the student because he wanted to belong with
his peer group; the cognitive process affected by the nudge would then be to activate a felt
need to belong. This need to belong leads to the student collaborating more with his peers
(affected behavior), improving his learning process. This improved learning process would
result in a deeper understanding of the material and improved motivation, ultimately resulting
in a higher grade (end goal). On the flip side, it is also possible that presenting this social norm
caused stress because the student became afraid of failing the course (cognitive process
affected by the nudge), and that the student tried to resolve this stress by using inefficient
last-minute cramming or even cheating (affected behavior). Both paths lead to the student
getting a better grade, but they are based on vastly different cognitive processes and behaviors,
and greatly differ in their desirability for educators. Furthermore, the first path has possible
positive long-term effects in the form of social bonds with peers or increased motivation for the
course, while the second path has negative long-term consequences. Cramming as a learning
strategy is less effective for knowledge retention, harming the long-term learning process, and
a student successfully cheating on a test can lead to him forgoing learning altogether for the
next one.
As demonstrated, it is important to not simply assume a nudge to work properly in
education, but thus far, neither of these possible paths to behavior has been studied. Followup research on the aforementioned informational nudge has been focused on traits that
moderate the effectiveness of the nudge, such as gender (Cabrera and Cid 2017), prior beliefs
of relative performance (Azmat et al. 2019), ability, and sensitivity for feedback (Goulas and
Megalokonomou 2015). No cognitive processes or changed behaviors caused by the intervention have been measured in studies using this intervention, so no conclusion can be drawn
about whether the cognitive processes and behaviors created are desirable. When nudging in
education, these cognitive processes and behaviors deserve attention, so nudges should not be
implemented in education without scrutiny.
For our second example, consider a different nudge on the same student. In order to
promote his grades, Mark is given the ability to determine his own deadlines for a course,
as done in a study by Ariely and Wertenbroch (2002). However, at the end of the course, his
grades were not higher, but lower than that of students who did not self-impose their deadlines.
As this nudge failed to increase grades, in the end goal-focused view of nudging, it can be
safely dismissed as ineffective. But again, this is not the whole story. It is well possible that,
although Mark’s grade went down, the nudge improved the learning process for the student by
influencing cognitive processes or changing learning behavior. A possibility is that the student,
due to experiencing more autonomy (cognitive process), decided to try and improve his
planning (affected behavior). Although this behavior did not immediately lead to an increased
grade, Mark still may have learned valuable lessons about his own planning skills from which
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he can benefit in the long term. This is a plausible explanation, as Ariely and Wertenbroch
(2002) observed that students who set their own deadlines do so suboptimally, which can lead
to lower grades but also a valuable learning experience. Indeed, a study by Levy and Ramim
(2013) using a similar intervention found no effects on grades but observed less procrastination
in students who self-imposed their own deadlines. This suggests that beneficial processes can
be triggered by the nudge that are not immediately visible. More extensive research is needed
to further substantiate this.
We have argued that a key aspect of nudging in education, namely the necessary focus on
investigating cognitive processes and subsequent behavior, is required to successfully implement nudging in education. This focus allows educators to ensure that the right processes and
behaviors are stimulated by a nudge, and more thoroughly investigate the positive or negative
effects of a nudge, even if the directly observable end goal outcome has not changed.

Towards successful implementation: different categories of nudges,
different categories of processes
Now that we have discussed the challenges to consider in applying nudges to education, we
discuss different categories of nudges and their suitability for different educational contexts. In
doing so, we rely on the framework provided by Hansen and Jespersen (2013). Although this
framework is developed for responsible use of nudging in public policy, the distinctions
between the category of a nudge and transparency of a nudge it makes are relevant for
educational contexts as well. The two distinctions, namely between “Type 1” and “Type 2”
nudges, and between transparent and non-transparent nudges result in four categories of
nudges, as can be seen in Fig. 1. As both distinctions impact the suitability of a nudge, we
can discuss the utility of the four resulting categories when implementing nudging in education. We will first describe these two distinctions and then elaborate on the four categories of
nudges in relation to educational contexts.

Type 1 and Type 2 nudges
The first distinction made by Hansen and Jespersen (2013) is between “Type 1” and “Type 2”
nudges, based on Thaler and Sunstein’s (2008) distinction between System 1 and System 2.
Type 1 nudges aim to influence behavior that is facilitated by automatic behavior, and do this
without involving reflective thinking. A well-known example of a Type 1 nudge is reducing
plate size to reduce calorie intake (Wansink and van Ittersum 2013). This nudge works in
reducing food intake in cafeterias because consumers mindlessly conform to the reference of
the plate size and put less food on their plate. A different example is automatic enrollment in
exams, preventing students from simply forgetting to enroll. To the contrary, Type 2 nudges
also engage the automatic system, but do this in order to trigger reflective thinking that
subsequently shapes behavior. The fly-in-the-urinal nudge described earlier is an example of
a Type 2 nudge. The fly is presumed to attract attention using the automatic system, and this
attention triggers a reflective response of paying attention or even aiming to reduce spillage. A
similar principle is used when hanging a poster in a classroom, reminding students to turn off
their phones. In short, both types of nudges make use of automatic processes, but Type 1
nudges attempt to make use of behaviors that are not conscious and deliberate, while Type 2
nudges attempt to change deliberate actions and choices.
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Fig. 1 Matrix depicting the four categories of nudges (Hansen and Jespersen 2013)

Underlying processes of Type 1 and Type 2 nudges
Type 1 and Type 2 nudges use different cognitive processes, and consequently, they differ as
well in how suitable they are in achieving behavioral change in different situations. We argue
that Type 1 nudges are better suited than Type 2 nudges in learning situations involving high
cognitive load, but that Type 2 nudges are better suited than Type 1 nudges when achieving
persistent behavioral change is important.

Type 1: for situations with high cognitive load
Type 1 nudges are more suitable than their Type 2 counterparts in situations where cognitive
load is high. To explain this preference for Type 1 nudges in these situations, we rely on
cognitive load theory, a theoretical framework concerned with the optimal design of instructions which makes use of the limitations of the human cognitive system (Sweller et al. 2019).
When processing information, humans are heavily constrained by the capacity of their working
memory. Cognitive demands on the capacity of the working memory are called cognitive load.
Because optimal performance cannot occur when the total cognitive load exceeds the limit of
the working memory (Paas et al. 2003), it is important to investigate ways to minimize
unnecessary cognitive demands in the learning process.
Type 1 nudges are less cognitively demanding according to cognitive load theory because
people do not engage in reflective processes when processing them. This makes Type 1
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nudges more suitable for situations characterized by an already high cognitive load. An
example is highlighting an essential word of an exam question in red. The automatic attention
towards the word does not substantially add to the already present cognitive load, but can
nudge students to read carefully and provide a suitable answer.
In situations where cognitive load is not high, Type 1 nudges lose their advantage over
Type 2 nudges, which have their own benefits, discussed below. A special case can be made
for nudges that allow students to alleviate or regulate their own cognitive load, for which this
distinction is less important. An example of a nudge stimulating the regulation of cognitive
load would be a text box accompanying a video lecture, reminding a student to pause and
rewind passages they do not quite grasp.

Type 2: for persistent behavioral change
Type 2 nudges are generally more successful in achieving long-term, persistent behavioral
change. Both Type 1 and Type 2 nudges can create persistent behavioral change, using
psychological mechanisms as memory of past utility (Ariely and Norton 2008) selfperception (Bem 1972), and repetition (Bandura 1997, in Hertwig and Grüne-Yanoff 2017).
However, due to their reflective nature, Type 2 nudges benefit from additional processes that
boost persistence, and use these paths more robustly (paths to persistence are described in
detail by Frey and Rogers 2014), while still benefitting from the same processes that can make
Type 1 nudges effective in this regard. This makes Type 2 nudges preferable over Type 1
nudges in attempts to facilitate persistent behavioral change. For example, teachers could ask
their students to promise to be on time. This commitment nudge could initially support
punctuality, but then, via the paths to persistence, become a new habit of the student, even
if the initial promise has been forgotten.
However, not all situations call for persistent behavioral change. Some problems call for
“one-and-done”, situation-specific nudges, which are not concerned with persistence (Halpern
2015; Sanders et al. 2018). Examples include enrolling for college courses or focusing
attention on a certain paragraph in an article. In these situations, Type 1 nudges are just as
applicable.
The two areas in which the two categories have a benefit over the other are not mutually
exclusive. In a situation where both persistence is desirable and high cognitive load is present,
for example, when designing a nudge to prevent cheating during tests, the choice for Type 1 or
Type 2 should be made by weighing the importance of achieving persistence against that of
avoiding increased cognitive load.

Transparency
Along with the Type 1/Type 2 distinction, Hansen and Jespersen (2013) distinguish between
whether a nudge is transparent or non-transparent. Hansen and Jespersen (2013) define a
transparent nudge as “a nudge provided in such a way that the intention behind it, as well as
the means by which behavioral change is pursued, could reasonably be expected to be
transparent to the agent being nudged as a result of the intervention” (p. 17). According to
the definition of Hansen and Jespersen (2013), examples of transparent nudges are the fly in
the urinal (Thaler and Sunstein 2008) or signaling unhealthy content in products by using
traffic light labeling, where healthy products get a green label, unhealthy products a red label,
and products that are neither an orange label (Emrich et al. 2017), as well as asking students to
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set a grade goal (Clark et al. 2019). The nudge and its intended behavioral change are
immediately apparent, even to laymen, making them transparent. On the other hand, nontransparent nudges include framing a question in a way that changes the response (Tversky and
Kahneman 1981), exposing people to images of faces to make them more cooperative
(Bateson et al. 2006), signing a car insurance form before filling it in, prompting honesty
when providing details (Halpern 2015), or changing the classroom seating arrangement to
reduce bullying (Van den Berg et al. 2012). In these cases, the fact that people are being
nudged is unknown to the persons being nudged, and if the behavioral change attempt is
recognized at all, the purpose of these nudges are not easily discerned by the layman.

Effectiveness of transparency
The extent to which non-transparent nudges are more effective than transparent nudges (and
vice versa) is up for debate. Several sources claim that non-transparency boosts a nudge’s
effectiveness: Bovens (2009) claims that nudges “work best in the dark” (p. 13), and GrüneYanoff (2012) states that “[nudges] will be more effective if they are not transparent to the
individuals subjected to them” (p. 637). However, Hansen and Jespersen (2013) call this
conflict between transparency and nudges “overstate[d]” (p. 19), as according to them, this
decreased effectiveness is only the case for Type 2 nudges that seek to promote behavioral
changes that the nudged person does not agree with. This makes transparency an “ethical filter,
making individuals immune when nudges are not aligned with the targeted individual’s
interest” (Hansen et al. 2016, p. 247). Some studies indeed indicate that transparency does
not harm effectiveness. In a study by Bruns et al. (2018), participants were nudged using a
default to donate their reward money to charity. For some participants, this default was
accompanied with explicit information about its possible effect, explicit information about
its goal, or both. All nudges did equally well and led to more money being raised for charity
than in the control group. Similar results for default nudges were found in several experiments
by Steffel et al. (2016). The evidence on the effectiveness of transparency, however, is far from
conclusive (Marchiori et al. 2017). Furthermore, to our knowledge, no research has been done
on the effect of nudge transparency in education. It is possible that transparency about
behavioral goals motivates students to reach them (similar to goal setting; see Clark et al.
2019; Duckworth et al. 2013). Alternatively, persuasion attempts can cause resistance in
students, leading to less of the desired behavior (Knowles and Linn 2004). More research is
needed to investigate to what extent different levels of transparency influence the effectiveness
of a nudge.

Applying the framework to education
As the given examples already demonstrated, the distinctions between Type 1 and Type 2, and
between transparent and non-transparent are not mutually exclusive. These two distinctions
allow nudges to be divided into four categories: transparent Type 1 nudges, non-transparent
Type 1 nudges, transparent Type 2 nudges, and non-transparent Type 2 nudges. We now
discuss for which educational situations these categories of nudges are best suited based on
their characteristics. We provide examples from the educational field of how these different
categories may look like when implemented and make suggestions based on successful nudges
from different fields.
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Applying these four nudge categories in education leads to an adapted version of Hansen
and Jespersen’s (2013) nudge matrix. We filled this adapted matrix (see Fig. 2) with the
educational nudges described below. As is evident, this version is not as full as the original.
We expect that, with interest in nudging in education on the rise, this matrix can soon be filled
with more experimentally tested nudges.

Non-transparent Type 1 nudge
A non-transparent Type 1 nudge is intended to support behavioral change without engaging
the reflective system and of which the intent is unlikely to be recognized. An example of the
non-transparent Type 1 nudge in education is the implementation of classical piano music in
an elementary school lunchroom which reduced noise volume of the children by 12% and
reduced the number of behavioral corrections by staff by 65% (Chalmers et al. 1999).
Alternatively, Van den Berg et al. (2012) rearranged a classroom seating arrangement to place
not-well-liked children closer to the children who disliked them, which resulted in less
reported victimization in the class. A hypothetical example based on Barasz et al. (2017) is
to utilize Gestalt psychology by presenting homework exercises in arbitrary sets to promote set
completion.
Non-transparent Type 1 nudges can be effective solutions in situations where high cognitive load is a problem or for short-term context-specific behavior. A Type 1 nudge generally
has difficulty creating sustainable behavioral change, instead relying on the situational cue to

Fig. 2 Nudge matrix with examples of each of the four nudge categories within an educational context. Sources
for each nudge can be found in Appendix
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make the behavior happen. Its non-transparent nature makes it important to investigate the
cognitive processes that this nudge affects.

Transparent Type 1 nudge
A transparent Type 1 nudge causes behavioral change without engaging the reflective system
but informs the targeted individuals of its purpose or at least works in such a manner that its
purpose is clear. An example of a transparent Type 1 nudge in education is making enrollment
for exams as opt-out instead of opt-in. The purpose of this default is reasonably evident for all
students, making it transparent. This nudge does nothing to trigger reflective thinking, but
works by engaging automatic thinking, as it relies on a student’s inertia to provide them with
the best outcome.
A transparent Type 1 nudge would be most suitable for cases in which cognitive workload
should not be increased, for example, during exam weeks (as for the previously discussed
default), a teacher’s explanation or a test. An example would be the use of a salient color in an
online course to suggest what to click next (Nielsen 2014) or the hypothetical example of
highlighting the important parts of a learning text in red, as the color red instinctually draws
attention (based on Hansen and Jespersen 2013).
Only a few examples of this category could be found in the current literature on nudging in
education. This while it is best suited for changing behavior associated with contexts with high
cognitive load. As these contexts, like tests, instruction, or complex assignments, are integral
to education, we believe students could greatly benefit from more research towards the
application of this category of nudge in educational contexts.

Non-transparent Type 2 nudge
On the other side of the matrix is the non-transparent Type 2 nudge. Nudges in this
category use the reflective system, but do so in a way that its goal is not necessarily
evident. An example of this nudge type is the belonging intervention for freshman students
by Walton and Cohen (2011) that framed social adversity in school as shared and short
lived. This encouraged students to attribute social adversity not to themselves but to the
college adjustment process, both improving their self-reported well-being and their GPA
in the long-term. Similar GPA increases have been achieved by an intervention aiming to
create a growth mindset in students using self-persuasion (Paunesku et al. 2015). In a
framing example, Benhassine et al. (2015) subjected parents to a frame where the financial
support they received from the government for their school-aged child was labeled as
intended to facilitate education. Their children were more likely to be enrolled in school
and less likely to drop out—even more than for the parents whose financial support was
contingent on their child’s enrollment. A negative example of this nudge is the “stereotype
threat,” where girls performed worse in math tests when primed with their gender
beforehand (Josephs et al. 2003). A hypothetical classroom example (suggested by
Platform Integration and Society 2019) could be a priming nudge asking students to think
of their relationship with a close family member to trigger feelings of safety before
discussing controversial or sensitive topics with class, in order to reduce potential disruptions and increase constructive participation.
This nudge category is well suited for education, because of its potential to achieve
sustainable behavioral goals. As the nudge is not apparent to its target audience, it is important
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that the processes and behaviors through which this is achieved are sound. In contexts of high
expected cognitive load, this category of nudge should be avoided.

Transparent Type 2 nudge
The transparent Type 2 nudge achieves behavioral change by engaging the reflective system,
while the goal of this nudge is clear. An example of a transparent Type 2 nudge in education is
asking students to set specific goals for themselves (as in Duckworth et al. 2013; Clark et al.
2019). Students were, in the context of a course evaluation, asked to set task-specific goals. On
average, these students completed more practice exams and achieved higher grades. A
different example is simplifying and removing paperwork when applying for colleges, leading
to more low-income students applying for college (Hoxby and Turner 2013).
This category of nudge is well suited for most educational contexts, as this nudge has both
the benefits of being transparent and of eliciting reflective thinking (Type 2).

Ethical considerations
Before we move to the concluding remarks, we address the ethical aspects of these different
nudge categories. Several studies that discuss the ethics of nudging make the distinction
between Type 1 and Type 2 nudges. In a survey among Americans held by Jung and Mellers
(2016), Type 2 nudges were preferred over Type 1 nudges, as they were perceived as more
effective and less threatening to individual autonomy. Similarly, Sunstein et al. (2018) found
that across countries, implementing a default (a Type 1 nudge) was less supported than
informational nudges (a Type 2 nudge). Mongin and Cozic (2014) add the concern that
defaults are dangerous in the long term, because it makes the act of not choosing a “dominant
strategy.” Binder and Lades (2015) expand on this idea, stating that Type 1 nudges “possibly
reduce the individuals’ ability to make critically reflected decisions” (p. 18), a sentiment
echoed by Hausman and Welch (2010), who state that “no matter how well intentioned […],
one should be concerned about the risk that exploiting decision-making foibles will ultimately
diminish people’s autonomous decision-making capacities” (p. 135). However, it is important
to note that both Type 1 and 2 nudges are supported by the majority of people across countries
(Sunstein et al. 2018) and the permissibility of the nudge categories is largely tied to
effectiveness: when asked to assume Type 1 nudges were more effective, many shifted their
preference from Type 2 to Type 1 (Sunstein 2016).
A similar debate takes place concerning nudge transparency. Non-transparent nudges are
often criticized for being manipulative and exploitative, decreasing the relative power of the
nudged individual (Grüne-Yanoff 2012) and inviting abuse (Hansen et al. 2016). These are
valid concerns, but it is important to note that in the context of education, even nudges
classified by Hansen and Jespersen (2013) as transparent may prove to be not fully transparent
given their target audience. In education, nudge targets are usually children, adolescents, or
young adults, who generally are not yet fully capable to recognize attempts to influence
behavior. Advertisements are overt attempts to influence behavior and would classify as
transparent by the criteria set by Hansen and Jespersen (2013), but children often fail to
recognize their purpose (Rozendaal et al. 2010). A failure to recognize persuasive intent makes
every nudge non-transparent. This reinforces the need to check all transparent nudges whether
they are indeed perceived as transparent, and check every nudge, not just the non-transparent
ones, for their ethical acceptability.
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Deciding what nudge category is appropriate
With the different categories of nudging being better suited for different situations, we can
imagine that it is difficult to decide what category to use in what situation. To provide guidance
for nudge designers looking to bring nudging into education, Fig. 3 contains a decision matrix
which can be consulted when deciding what kind of nudge to implement in the situation at
hand, whether the previously designed nudge fits the setting or to explain the success or failure
of an earlier implemented nudge in the educational field. Choosing for a transparent or nontransparent nudge is largely context-dependent, but we encourage nudge designers to prefer
transparent nudges over non-transparent nudges.

Conclusion
In this article, we have argued that when implementing nudges into the educational field, it is
important to focus on the cognitive processes and subsequent behaviors facilitated by a nudge,
not just on its end goal. To facilitate the implementation of nudging in education, we have
attempted to identify what nudges are best suitable to achieve different educational goals. We
have identified four nudge categories: transparent Type 1 nudges, non-transparent Type 1
nudges, transparent Type 2 nudges, and non-transparent Type 2 nudges. These different
categories serve different educational purposes. In general, Type 2 nudges are more effective
for achieving long-term sustainable behavior. In situations where increasing cognitive load is
undesirable, Type 1 nudges are better suited. In a situation where both achieving long-term
sustainable behavior and avoiding increased cognitive load are desirable, a choice must be
made based on the relative importance of both these goals. Additionally, it appears important
to consider the transparency of a nudge. We have summarized these findings in a decision
matrix and wherever possible have illustrated the four categories with relevant examples from
the educational field.
Nudging in education is a new field of research, and not all categories are equally
represented in the current literature. This gap of knowledge can provide direction for further
research into nudging in education. Foremost, few examples of Type 1 nudges were found in
the educational field. This while this category of nudges is best suited for situations in which
cognitive load is high. In order to find nudges that can support behaviors during vital parts of
learning, such as during instruction, training, or testing, this is an important area to investigate.
We hope that nudge designers feel inspired to fill these gaps in the literature.

Fig. 3 Decision matrix
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In short, nudges have potential to be valuable to anyone looking to facilitate behavioral
change in education. When implementing nudging in education, attention from nudge designers is needed not only for the goal of the nudge, but also the processes and behaviors
through which the nudge achieves this goal. The decision matrix offered can provide helpful
for researchers, designers, and practitioners looking to investigate nudging in an educational
setting. This distinction between nudge categories can also provide a good starting point for
those who look for help with facilitating behavioral change in their educational environment.
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Appendix. Sources and inspiration for the nudges in the education
nudge matrix
Type 2—transparent
Allow own enforced deadline setting—Ariely and Wertenbroch (2002)
Grade goalsetting—Duckworth et al. (2013); Clark et al. (2019)
Informing parents about performance—Kraft and Rogers (2015)
Relative grade disclosure—Czibor et al. (2014)
Simplifying—Hoxby and Turner (2013)
Text reminders—York et al. (2019)

Type 2—non-transparent
Belonging intervention—Walton and Cohen (2011)
Framing—Benhassine et al. (2015)
Images of eyes—Bateson et al. (2006)
Priming—Platform Integration and Society (2019)
Self-persuasion—Yeager et al. (2016)
Stereotype threat—Josephs et al. (2003)

Type 1—transparent
Opt-out enrolment for exams—common practice in Dutch universities
Usage of red to draw attention—Nielsen (2014)

Type 1—non-transparent
Background music—Chalmers et al. (1999)
Change classroom seating arrangement—Van den Berg et al. (2012)
Create arbitrary sets of exercise to increase completion—Barasz et al. (2017)
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